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© Diamond growth. 

© A method of producing a diamond or diamond- 
like film (16) having a desired profile which involves 
providing a solid carbon substrate (10) having a 
surface (12) shaped to the desired profile, creating a 
thin carbide layer (14) on the profiled surface (12), 
growing a diamond or diamond-like film (16) on the 
carbide layer (14), removing the carbon substrate 
(10) and optionally also removing the carbide layer 
(14). 
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DIAMOND GROWTH 



BACKGROUND OF THE INVENTION 

This invention relates to diamond growth. 

Various methods have been proposed and tried 
for growing diamond on diamond seed crystals by 
chemical vapour deposition (CVD) using gaseous 
carbon compounds such as hydrocarbons or car- 
bon monoxide. A gaseous compound can be pro- 
duced from a liquid carbon compound such as an 
alcohol or acetone. The gaseous carbon com- 
pounds may be decomposed by various methods 
including the use of heat and radio frequency (RE) 
energy, and also by means of microwave energy. 

Examples of patents directed to methods of 
growing diamonds on substrates are United States 
Patents Nos. 4,434,188 and 4,734,339 and Eu- 
ropean Patent Publications Nos. 288065, 327110, 
305903 and 286306. 

European Patent Publication No. 0348026 de- 
scribes a method of growing crustalline diamond 
on a substrate which includes the steps of provid- 
ing a surface of a suitable nitride, placing the 
substrate on the nitride surface, creating an at- 
mosphere of a gaseous carbon compound around 
the substrate, bringing the temperature of the 
nitride surface and the substrate to at least 60° C, 
and subjecting the gaseous carbon compound to 
microwave energy suitable to cause the compound 
to decompose and produce carbon which deposits 
on the substrate and forms crystalline diamond 
thereon. The nitride is typically silicon nitride and 
the frequency of the microwave is typically in the 
range 200 MHz to 90 GHz. 



SUMMARY OF THE INVENTION 

According to the present invention, a method of 
producing a diamond or diamond-like film of a 
desired profile includes the steps of providing a 
solid substrate having a surface shaped to the 
desired profile, producing a thin carbide layer on 
the profiled surfaced growing a diamond or 
diamond-like film on the carbide layer, removing 
the substrate and optionally removing the carbide 
layer. 



DESCRIPTION OF THE DRAWINGS 

The drawing illustrates schematically the var- 
ious steps of an embodiment of the method of the 
invention. 



DESCRIPTION OF EMBODIMENTS 

The solid substrate will be made of a material 
which can easily be formed into a desired shape 

5 and which is inert to microwave or like energy. 
Examples of suitable materials are silicon nitride 
and, preferably, carbon, e.g. graphite. 

The carbide layer will be thin and generally 
less than 20 microns in thickness. Preferably, the 

70 thickness of the layer will be less than 5 microns. 
The layer will thus follow closely the profile of the 
shaped surface. 

The carbide layer will preferably be a carbide 
of a high melting metal such as titanium, hafnium, 

75 zirconium, molybdenum, tantalum or the like. This 
layer is preferably formed by first depositing a 
layer of the metal, for example by evaporation, on 
the shaped surface and thereafter exposing the 
metal layer to an atmosphere containing carbon 

20 plasma to convert the metal to a carbide. 

The diamond or diamond-like film which is 
grown on the carbide layer by chemical vapour 
deposition such as that described in European Pat- 
ent Publication No. 0348026. The layer which will 

25 generally be polycrystalline in nature. 

The solid substrate and/or carbide layer may 
be removed by machining, milling or etching, or a 
combination of such methods. 

The invention produces a profiled diamond or 

30 diamond-like film which has a large surface area 
and which is thin. The thickness of the diamond or 
diamond-like film will generally be less than 100 
microns. The film will, of course, have a major 
surface and this surface will generally have an area 

35 of at least 10mm 2 . The film can be any one of a 
variety of shapes such as curved, convoluted, and 
the like. 

The diamond or diamond-like film may be left 
bonded to the thin carbide layer, in this form it is 
40 essentially free standing. Alternatively, the carbide 
layer may be removed producing a diamond or 
diamond-like film which is completely "free stand- 
ing. 

An embodiment of the invention will now be 
45 described with reference to the accompanying 
drawings. Refering to these drawings, there is 
shown in stage I a graphite substrate 10 having a 
curved, semi-circular upper surface 12. In stage II a 
layer 14 of tianium is evaporated on to the curved 
50 surface 12. Typically, this layer 14 will have a 
thickness of less than 5 microns. Because of the 
thinness of this layer, it follows closely the profile 
of the surface 1 2. 

The titanium layer is converted to titanium car- 
bide in stage 111. This is achieved by exposing the 
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coated graphite substrate 10 to microwave energy 
in the presence of a mixture of methane and hy- 
drogen, the methane constituting 15% to 80%, 
preferably 50%, by volume of the mixture. The 
methane decomposes to produce carbon plasma 
which reacts with the titanium to form titanium 
carbide. 

Then, in stage IV a diamond lilm 16 is grown 
on the upper curved surface 18 of the titanium 
carbide layer 14 by any known method of produc- 
ing a diamond film on a substrate by chemical 
vapour deposition. 

In stage V, the graphite substrate is machined 
or etched away leaving a diamond film 16 on a thin 
titanium carbide backing 14. This diamond film is 
essentially free-standing. The titanium carbide 
backing 14 can be removed, for example by mill- 
ing, plasma etching or chemical digestion to pro- 
duce a diamond film which is completely free- 
standing. 

The diamond film will typically have a thick- 
ness of less than 100 microns and its upper sur- 
face 20 will typically have an area of at least 
10mm 2 . 



. 9. A method according to any one of the pre- 
ceding claims wherein the diamond or diamond-like 
film (16) is grown on the carbide layer (14) by 
chemical vapour deposition. 
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Claims 



1. A method of producing a diamond or 
diamond-like film (16) having a desired profile in- 30 
eludes the steps of providing a solid substrate (1 0) 
having a surface (12) shaped to the desired profile, 
producing a thin carbide layer (14) on the profiled 
surface (12), growing a diamond or diamond-like 

film (16) on the carbide layer (14) and removing 35 
the substrate. 

2. A method according to claim 1 wherein the 
carbide layer (14) is also removed. 

3. A method according to claim 1 or claim 2 
wherein the substrate (10) is a solid carbon sub- 40 
strate. 

4. A method according to claim 3 wherein the 
substrate (10) is a graphite substrate. 

5. A method according to any one of the pre- 
ceding claims wherein the carbide is a carbide of a 45 
high melting metal selected from titanium, hafnium, 
zirconium, molybdenum and tantalum. 

6. A method according to any one of the pre- 
ceding claims wherein the carbide layer (14) has a 
thickness of less than 20 microns. 50 

7. A method according to any one of claims 1 
to 4 wherein the carbide layer (14) has a thickness 
of less than 5 microns. 

8. A method according to any one of the pre- 
ceding claims wherein the solid substrate (10) 55 
and/or carbide layer (14) are removed by a method 
selected from machining, milling, etching and a 
combination thereof. 
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